Post-transplant lymphoproliferative disease (PTLD) is an uncommon but life-threatening complication of solid-organ and blood stem-cell transplants. It is caused by an uncontrolled expansion of B lymphocytes infected with Epstein-Barr virus (EBV). It responds poorly to therapy, including reduction of immunosuppression, interferon, antivirals or chemotherapy. Therefore the optimal strategy for management is currently focused on prevention. Some centers have already introduced chemoprophylaxis and/or preemptive strategies using EBV viral load as a surveillance. Some experimental studies suggest that mTOR inhibitors inhibits growth of human EBV-transformed B lymphocytes and vitamin D had an immune response to EBV. We report two cases of an increased of blood BKV viral load after renal transplantation that were successfully treated with everolimus in association with calcitriol. This report suggests that everolimus associated with calcitriol could be an effective and safe treatment for the prevention of PTLD in transplant recipients.
Introduction
Post-transplant lymphoproliferative disorder (PTLD), which usually represent expansion of B lymphocytes infected with Epstein-Barr virus (EBV), are a lifethreatening complication of the immunosuppressive therapy necessary to prevent graft rejection [1] . EBV is an ubiquitous human herpesvirus that has the unique ability to infect, activate, and latently persist in B lymphocytes for the lifetime of the infected patient. During primary infection, EBV transmitted via saliva infects naïve B cells in the tonsil. EBV drives the infected B cells out of the resting state to become an activated B blast and then exploits the normal pathways of B cell differentiation so that the B blast differentiates in a germinal centre to become a latently infected resting memory B cell which exist from the germinal centre and circulates in the blood [2] . Latently infected memory B cells returning to the tonsil can terminally differentiate into plasma cells, which initiates the replicative cycle with the production of infectious virus [3] . The resulting free virions infect tonsil epithelial cells where the virus replicates at high rate and is continuously shed into saliva for transmission to new hosts [4] . Newly formed virus can also infect additional naïve B cells in the same host. EBV infection is normally kept under tight control by EBV-specific immune responses, especially by cytotoxic CD8+ T cells which eliminate proliferating and litycally infected B cells [5] . In the developing world most children become infected within the first three years of life, and EBV seropositivity reaches 100% within the first decade [6] . These early primary infections are almost always asymptomatic. In contrast, in the developed world, up to half the children are still EBV seronegative at the end of their first decade and subsequently become infected through intimate oral contact in adolescence or young adulthood [6] . As many as 50% of these delayed primary infections are symptomatic and manifest as acute infectious mononucleosis. Pharmacologic blunting of the immune system as immunosuppressive agents permits EBV-infected lymphoid cells to proliferate unabated with the risk that clonal outgrowth and frank malignant transformation may occur. Two experimental studies have suggested that rapamycin, a potent immunosuppressive drug, inhibits B-cell lymphoma in vitro [7, 8] . Rapamycin is a macrolide antifungal antibiotic isolated from Streptomyces hygroscopicus, and it is the first mTOR inhibitors (mTORi) followed by sirolimus and everolimus (EVR). Rapamycin blocks the cellular cycle progression from phase G1 to S, by inhibition of some signal transduction pathways regulated by kinase mTOR [9] . Besides its inhibitory effects on normal cells of the immune system, rapamycin also inhibits proliferation of transformed cell lines. Various cell lines can be affected, including those of the central nervous system, liver, melanocytes, osteoblast, miogenic, renal, and connectivetissue cells, as well as T and B cells transformed. Given the data from preclinical and anecdotal reports regarding mTORi for EBV-PTLD [7, 8] and regarding vitamin D for immune response to EBV [10] , we tested mTORi, EVR associated with calcitriol for the treatment of an increase of EBV viral load in two renal transplant recipients.
Case Reports

Case 1
A 46-year-old woman with unknown native kidney disease, received a renal transplant from a deceased donor in January 2010. Her immunosuppressive protocol included basiliximab (20 mg intravenously on 0 and 4th day), cyclosporine (Cya) (trough blood levels: 50 -100 ng/mL), Mycophenolate mofetil (MMF) 2 g/day and methylprednisolone 8 mg/day. The patient was discharged 15 days after transplantation (Tx) without any complications and with serum creatinine (sCr) of 1.0 mg/dL. In June 2010, she was admitted in our institution with fever, abdominal pain, leukopenia, and sCr of 2.0 mg/dL. She was pale, without palpable lymph nodes, and with a normal chest film. Her cytomegalovirus (CMV) polymerase chain reaction (PCR) revealed 1.3 × 10 4 DNA copies/mL, and renal biopsy was normal. The CMV infection was treated with ganciclovir. Immunosuppressive therapy was reduced (MMF was discontinued). CMV PCR became negative within 14 days of administration of ganciclovir. After one month CMV PCR was negative and EBV PCR was 800 copies/mL. At Tx EBV serological status was donor positive and recipient negative. After two weeks EBV PCR had a great increase (4 × 10 5 copies/mL). Cerebral computed tomography (CT) scan, thoracic CT scan, abdominal CT scan, and bone marrow biopsy were negative. MMF was discontinued definitively, and EVR was started at 3.75 mg/day (aiming to avoid the relapses of EBV PCR increase and to maintain graft function) associated with calcitriol 1 mg/day for oral administration. No adverse effects were observed. At present, 24 months after treatment, she is asymptomatic without any relevant increase of the EBV viral load (Figure 1) , with sCr of 1.1 mg/dL. Her immunosuppressive regimen comprises CyA (trough blood levels 50 -70 mg/ml) EVR (blood levels 8 -10 ng/ml) and methylprednisolone (4 mg/day).
Case 2
A 52-year-old men with end-stage renal disease secondary to interstitial nephritis, received a renal transplant from deceased donor in May 2009. He presented with delayed graft function requiring haemodialysis for two weeks. His renal biopsy on day 7 showed acute rejection grade I and acute tubular necrosis (Banff classification). He received 500 mg/day of methylprednisolone for 3 alternate days. He was discharged on day 28 as asymptomatic, and with sCr of 2.0 mg/dL. His immunosuppressive protocol included basiliximab (20 mg intravenously on 0 and 4th day), Cya (trough blood levels: 50-100 ng/mL), MMF 2 g/day and methylprednisolone 8 mg/day. At one year after Tx, he was admitted in our institution because of a skin lesion left arm unspecified and an increased of sCr. The biopsy of skin lesion, showed a diffuse polymorphic CD20+ B-cell lymphoma heavily infiltrated with T cells. Thoracic CT scan, abdominal CT scan, and bone marrow biopsies were negative. Clinical staging was IIe (Ann Arbor). Age-adjusted IPI was 2 (high-intermediate risk category). EBV PCR was 2 × 10 5 copies/mL. MMF was discontinued and the patient was treated with 4 weekly doses of 375 mg/m 2 of rituximab. One month after, only a minimal residual skin lesion was detected. EBV PCR was <500 copies/mL. After 4 weeks EBV PCR increased considerably (1.5 × 10 5 copies/mL). MMF was discontinued definitively, and EVR was started at 4.0 mg/day (aiming to avoid the relapses of EBV PCR increase and to maintain graft function) associated with calcitriol 1 mg/day for oral administration. No adverse effects were observed. At present, 22 months after treatment, he is asymptomatic without any relevant increase of the EBV viral load (Figure 1) . His immunosuppressive regimen comprises CyA (trough blood levels 50 -70 mg/ml) EVR (blood levels 8 -10 ng/ml) and methylprednisolone (4 mg/day). At the Tx EBV serological status was donor positive and recipient positive.
In both patients baseline EBV PCR were obtained via Light-Cycler PCR and followed weekly.
Both patients have approved the publication of this case report.
Discussion
In this paper, we describe two renal transplant recipients with an increase of EBV plasma viral load successfully treated with EVR associated with calcitriol. PTLDs are a recognized complication of the immunosuppression required to prevent allograft rejection, occurring in 1% -20% of recipients of solid organ transplants. PTLDs comprise a whole spectrum of lymphoproliferative disorders ranging from a polyclonal atypical lymphoid hyperplasia to a monoclonal, overtly malignant B cell lymphoma [11] . The EBV genome is found in the majority of B cells. PTLD occurring early (within the first year) after solid organ Tx and EBV infection is believed to play a major pathophysiologic role in their development. A defect in T-cell regulation allows uncontrolled proliferation of B (90% of cases) or other T lymphocytes in response to a viral infection, particularly EBV (90% -95% of PTLDs are positive for EBV) as a consequence of prolonged administration of immunosuppressive drugs [12] . Although relatively uncommon, the risk of developing lymphoma after Tx has been reported to be 28 -49 times higher than in the general population, and it is believed to be responsible for 16% of tumours in transplant patients [13, 14] . The prevalence ranges from 1% -10%. It depends on many factors, including allograft type, Epstein-Barr virus serological status before Tx, adult versus pediatric population, underlying disease, and degree and duration of immunosuppression. Additional risk factors include lymphoid cell phenotype at Tx, CMV infection, and cytokine promoter gene polymorphism [12] [13] [14] . For same time PTLD is asymptomatic until no symptoms depending on the organ affected. PTLD can involve any abdominal visceral organ although the transplanted kidney is the most common primary site (47% -70%) [15] with presenting features including graft dysfunction, fever, and hydronephrosis secondary to ureteric obstruction.
The next most common extranodal site is the gastrointestinal tract. Other sites PTLD has been reported to affect include the sino-nasal cavity, central nervous system, skin and lymph nodes in isolation. Few treatment options exist when the disease is progressive despite reduction of immunosuppression, antiviral agents, monoclonal B-cell antibodies, cytotoxic chemotherapy, or adoptive transfer of EBV-specific cytotoxic T lymphocytes [14] . Less advanced forms of PTLD respond to a decrease in the dose of the immunosuppressive agents. However, lowering the drug dose jeopardizes survival of the graft. In the absence of reliably effective therapy for all stages of PTLD, the optimal strategy for management is currently focused on prevention. Some centers have already introduced chemoprophylaxis and/or preemptive strategies using EBV viral load as a surveillance. EVR has a high inhibittory effect on in vitro growth of six different PTLD-like EBV + lymphoblastoid B-cells lines. Similarly to normal T-cells, EVR blocked cell-cycle progression in PTLDlike B-cells in the early phase. This drug also had a profound inhibitory effect on the growth of PTLD-like EBV + B-cells xenotransplanted into severe combined immunodeficiency mice [7] . The vitamin D system had multiple physiological and pharmacological effects mediated by action of the vitamin D receptors (VDRs). Recently, VDR activators (VDRA) have been shown to obstruct the cell replication and have an immunomodulatory properties. An important observation was reported which suggested that toll-like receptors (TLR) activation of human macrophages upregulated expression of VDRs and vitamin D-1-hydroxylase genes, leading to induction of the antimicrobial peptide [16] this suggests an association of TLR and vitamin D-mediated innate immunity [16] which represent a first line of defense against infection. To our knowledge, this is the first report of this clinical approach to an EBV viral load increase. Because only two patients with limited follow-up are described, the role of this combination on efficacy of increase of EBV PCR treatment need to be established, and this indicate that a larger prospective trial to test this drugs association is warranted. It would also be useful to establish whether this drug association can be effective for the prevention of PTLD in transplant recipients.
Conclusion
PTLD is an uncommon but life-threatening complication of solid-organ and blood stem-cell transplants. It responds poorly to therapy, including reduction of immunosuppression, interferon, antivirals or chemotherapy. Therefore the optimal strategy for its management is currently focused on prevention and preemptive strategies using EBV viral load as a surveillance may be useful.
In this report we have seen the usefulness of drug combination from EVR and calcitriol on increase of EBV PCR but only two patients not allow us to determine its real effectiveness.
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